The paper discusses the basic economic and production results of important fruit species (apple, pear, peach, sour cherry and plum) 
Introduction
The Autonomous Province of Vojvodina (APV) has favorable natural conditions for agricultural production in general, and for the fruit production as a part of it. It is a highly agricultural region of the Republic of Serbia (RS) with very important natural, human and technical and technological resources for further development of agricultural production. The important asset is about 1.65 million hectares of cultivable, high quality land, or about 0.8 ha per capita, which is significantly more than most EU countries. This land by size, structure and basic qualitative properties provides very favorable conditions for development and further improvement of the volume, structure and quality of fruit production.
However, the available potentials for agricultural production in APV have not been sufficiently exploited. The causes are related to the macroeconomic environment that can generally be assessed as being rather unfavorable for the agricultural entities in the last decades. Lack of long-term agricultural and rural development strategies, inadequate measures of protection and stimulation of agricultural production, bad credit and investment policy, lack of own working capital, limited possibilities for obtaining favorable bank loans, difficult access to foreign markets, etc., are just some of the factors that contributed to insufficiently rapid development of agricultural production.
Macroeconomic measures are key in creating preconditions for competitive fruit production. Subsidies have a positive short-term effect, especially in the first years of fruit-growing when the costs are highest and subsidies partially compensate for these costs, so that the producer, besides financial assistance, has some psychological safety in terms of production (Ćejvanović et al., 2005) . Subsidies and customs rates are basic macroeconomic measures of incentives and protection of domestic production.
Fruit production can be highly profitable only if the quality of products and fruit growing technologies are in line with market demands. Plantations should be raised with highquality and productive varieties of those fruit species, which, within the available agroecological conditions of the environment, can achieve optimum production and economic results (Vukoje, Milić, 2009 , 2011 . According to Keserović (2004) , fruit growing is one of the most productive agricultural branches, which exceeds the productivity of others in many ways. Fruit production produces 10-15 times higher production value per hectare than in wheat or corn production. Fruit production per unit area employs about 20 times more labor than wheat production.
However, fruit production requires a much higher investment of all factors of production, especially human labor, the availability of which may appear as a limiting factor. Additionally, plantation raising takes years and requires significant financial resources, so the risks are much higher.
Apple and pear are very intensive from the point of the investment of labor and materials per unit of capacity. According to Mišić (2003) , the total costs of raising one hectare of apple trees are as follows: for an extensive planting around 5,000 €; semi-intensive planting for 8,000 € and for modern day planting, with irrigation and drainage, about 15,000 €. Milić et al. (2006) analyze the economic feasibility of investments in raising apple and pear, and find that the investment return period is about 4.4 years in apples and 3.2 years in pear production. Milić et al. (2001) point out that in the intensive production of plums, walnuts and hazelnuts, very good economic results are achieved, with walnut and lye being more cost-effective compared to plums.
In regular plum production, at an average selling price of 30.50 din/kg and an average production of 20,000 kg/ha, the production value is 610,000 din/ha, or 5,978 €/ha. In the production of plums the total annual costs are 405,684 din/ha (3,976 €/ha). The realized profit calculated as the difference between the value of production and the total costs is 204,316 din/ha (2,002 €/ha). However, it should be noted that the purchase price of plums is very unstable, even very low in some years, which significantly reduces the realized economic effects in this production (Lukač Bulatović, 2014).
Cherry is a promising fruit species whose production is growing in the world and in Serbia also. The area of distribution of sour cherry is broad, because this fruit species does not set specific requirements in terms of ecological conditions. However, in spite of the modest requirements in terms of natural conditions, the production of cherries in Europe, even in the world, is deficient in the market ). Among other things, the issue of harvesting and securing a significant number of workers for harvesting is continually raised.
In order to raise 1 hectare of sour cherries (land preparation costs, planting costs, care costs in the first, second and third year and the costs of raising the fence), it is necessary to invest 507,380 dinars. In the structure of the total costs of raising the sour cherry plant the highest share is the costs of land preparation with the amount of 155,700 din/ ha, and a share of 30,7% in total planting costs. After comes the costs of raising the fence with the amount of 123,345 din/ha, the costs of plant care range from 47,760 to 53,440 din/ha ).
Vukoje, Milić (2009) conducted a comparative analysis of the profitability of apple, pear and plum production. According to the same authors, the highest production value (818,250 din/ha) and the highest profit (557,194 din/ha) is realized in pear production, followed by apple, while the least profitable is production of plums. The pears production bears the highest coefficient of economy of production (3.13) and the highest profit rate (68.1%).
Material and Method
The paper discusses the basic production and economic results of important fruit production in the area of AP Vojvodina. The research includes the most common fruit varieties in Vojvodina: apple, pear, peach, cherry and plum. The main aim of the research is to provide reliable estimates of the most important parameters of profitability EP 2017 (64) 3 (973-985) Mirjana Lukač Bulatović, Veljko Vukoje, Dušan Milić recorded in these productions, and propose certain measures to improve the existing situation.
Achievement of the set aim requires a comparative analysis of the most important parameters of success in the production of apples, pears, peaches, cherries and plums. The analysis was carried out on the basis of average analytical calculations of these productions, made on the basis of data collected from individual (family) agricultural holdings (AH) for 2015/16. The sample included eight family farms, with representative producers, mostly small and medium-sized households, with an average level of intensity of production selected. The data were collected directly on site with significant assistance from the Advisory Service of AP Vojvodina.
The average analytical calculations are primarily based on the calculation of direct variable costs, output values and coverage margins as the basic result. The coverage margin (gross margin, contribution margin, marginal outcome, net income) is the most significant indicator of business performance, primarily from the aspect of short-term decision-making process (a one-year period or one reproduction cycle in agriculture). In order to fully understand profitability additional success indicators (total costs, profit, full cost price, cost-effectiveness and profitability rate) have been identified.
The method of sensitive analysis analyzes the movement of the achieved result in relation to the change of yield and/or market prices of products by +/-20%.
In addition, official data from the Statistical Office of the Republic of Serbia (RZS), primarily on the production area, yields and production volume of observed fruit species in the period 2014-2016, were used.
Results
Agricultural holdings (AHs) represent the dominant part of domestic agriculture, both in terms of the basic capacities they have and the value of production they generate. On the territory of APV, there are about 147,500 agricultural farms and in the whole RS about 631,000 thousand AH. Agricultural holdings generate around 77.7% of the total agricultural land of AP Vojvodina, with a pronounced tendency to increase in the last decades.
Difficulties in providing reliable data represent a very serious limiting factor in the implementation of comprehensive agroeconomic analyzes on AH. In Serbia there is no legal obligation for bookkeeping on AH, with the exception of those that are in the VAT system, which is a relatively small number of farms for now. Companies with an annual income of over 8,000,000 dinars become VAT payers and are obliged to keep accounting. In practice, this is mainly reduced to so-called "simple bookkeeping" that is primarily tailored to the needs of tax authorities for monitoring while benefits for AHs are minimal.
The problem is somewhat mitigated by the establishment of the Farm Accounting Data Network system in Serbia. In the Republic of Serbia, the FADN system is operational it functions in practice, but is still in the introduction and learning process so that the data that this system is currently producing is preliminary or unofficial. FADN is a macro system for collecting accounting data from a representative sample of AH, which is primarily directed towards the creation of measures of agrarian policy at the EU and/ or Member State level. This system primarily considers AH as a whole, while it is insufficiently engaged in individual production, which is one of its main deficiencies. As a result, FADN does not produce analytical production calculations, which are crucial for the management of AH (Vukoje et al., 2017) . However, advisers who are the operational bearers of the FADN system on the field make additional efforts to compile analytical calculations for the needs of the AH that have entered the FADN research sample. It is precisely these calculations of advisers, with the direct collection of data by the authors, which are essential for the compilation of the average analytical calculations of the observed production.
Production area, yield and fruit production
Observed fruit species with average areas (in the fruitfulness) of 13,485 hectares in the period 2014-2016, participate with 83.9% in the total area under fruit in Vojvodina. Apples are in the first place, with an average area of 6,347 ha, ie an average share of 39.5% in the total productive area of APV (table 1) . After apples plums occupies (18.5%), peach (9.5%) and sour cherries (9.1%), while the pear occupies an average area of 1.178 ha, or an average share of 7.3% in the total productive areas of APV. The biggest changes are introduced into apple cultivation technology. The standard in apple production is rising of highly intensive plantations in a thick assembly with antifactal nets and irrigation systems, with the high quality standard production (Keserović et al., 2007) . Such plantings should also be followed by a variety dictated by the market (varieties such as Golden Delicious, Red Delicious and Granny Smith).
The yield per hectare in these varieties ranges from 50 to 70 tons, on average, with high investments per unit area ).
For the period 2014-2016 in Vojvodina average yields of analyzed fruit species amounted to: 10.0 t/ha in sour cherry production, 12.8 t/ha in plum production; 13.4 t/ ha in pear production, 14.4 t/ha in pear production and 25.5 t/ha in apple production.
Observed fruit species with an average annual production of 252,329 tons (2014-2016) gave 94.2% of the total fruit production in Vojvodina (table 1) . The highest volume of production was generated in apples (161.993 t) and plum (38.022 t) which was 74.7% of total fruit production in APV. According to the representation in the total production they are followed by peach (8.2%), pear (5.9%) and cherry (5.4%).
Analysis of economic results
Within the cooperation between the Faculty of Agriculture in Novi Sad -Department of Economics in Agriculture and Agricultural Advisory Service of AP Vojvodina, methodology was defined and software for collecting "production and economic indicators on AH" was developed (Vukoje, Koči, 2007) . The model has been actively used within the APV Advisory Service for nearly a decade for the purpose of calculating and analyzing costs and results. The calculations on which the analyzes in this paper are based have been made according to this methodology. On the basis of collected data from AH average calculations were made for the production of apples, pears, peaches, cherries and plums (table 2) .
A comparative analysis of the structure of total costs shows the dominant share of labor costs, which is logical and expected in fruit production. The share of labor costs in total variable costs ranges from 22.3% in apple production to 42.7% in the production of plums. Given that these are AH that do not have permanent employees, labor costs are calculated in the net amount, which is, based on the average daily allowance for a particular type of work. Plant protection is also a very important item in the cost structure of all fruit production, and ranges from 13.9% in sour cherries to 29.5% in apples. A significant share of the costs of other materials is evident (from 8.9% in sour cherry production to 15.9% in pear production), which mainly refers to packaging. Mineral fertilizer costs account for 8.9% (pear) to 14.0% (peach) of total costs, while fuel costs ranges from 6.3% to 10.3% of total costs.
The costs of "direct services" show great variability between individual production, both in absolute and relative terms (Jovanović et al., 2017) . This is a fairly wide and heterogeneous group of costs, but the observed farms mainly generate insurance and storage costs while transport costs are recorded only in some AH in modest amounts. The relative share of direct service costs ranges from 3.0% in plums to 11.0% in pear.
The largest investments of variable production factors is required in pear production (478.214 din/ha) which is slightly higher than in apple production (461.640 din/ha) but 97.4% more than plum production (242.254 din/ha). The highest value of production (1.544.800 din/ha) was achieved in the production of pears. Apple produces production value lower by about 11.8% (1.544.800 din/ha) compared to pear and plum for about 76.4% (404.050 din/ha) (table 2, graph 1) also compared to pear. The value of production includes subsidies for current production (fuel recovery and other subsidies per hectare) but not subsidies for rising plantation. Source: Calculation of the author on the database from the selected AH
In the calculations the basic economic output of production is expressed as a gross margin, which is common in agriculture especially on AH. It represents the difference between the production value and the variable cost. It can be calculated at several levels, i.e. with varying degrees of coverage of variable costs. These calculations mainly cover all direct variable costs including the costs of external production services (insurance, storage, transport, etc.). The gross margin shows how many households earn above the cost of production (Ivkov et al., 2008) . Chadwick (2000) emphasizes that the gross margin is not a profit.
The total gross margin of all production lines in the holding is the amount from which all fixed costs are deducted in order to calculate the profit at the level of the agricultural holding.
The margin of cover is a very useful indicator of the achieved result, primarily from the aspect of short-term decision-making process (up to one year or one reproduction cycle in agriculture). Since fixed costs in the short term are largely unchanged (ie, they can not be avoided to a significant extent), the profitability of individual production can be better viewed on the basis of the margin of coverage than on the basis of profit, since the inaccuracy of the distribution of fixed costs to individual production is avoided (Vukoje, Milić, 2009 ). Graph 1. The production value and gross margin (in 000 RSD/ha) Source: Author's calculation based on own research Pear production gives the highest gross margin per capacity unit (1,261,786 din/ha), which is about 16.5% better than in apple production (1,083,160 din/ha), or about 7,8 times better in comparison with plum production (161,796 din/ha) (table 2, graph 1).
In the calculations, for reasons of transparency, "fixed costs" are expressed as one position although this is a rather heterogeneous group of costs. These are primarily fixed costs of basic production capacities, ie fixed assets of the holding (depreciation and maintenance of plantation, buildings and equipment, insurance of fixed assets, interest on the acquisition of fixed assets, etc.). In calculating the depreciation of perennial plants the real cost of starting a plantation (without government subsidies) and the average life of exploitation are taken into account. It should be noted that the value of agricultural land does not fall into the value of the plantations on it.
The second cost group is consists of overhead expenses of the household (electricity, water, taxes, contributions, heating, telephone, passenger car costs, commissions, fees, intellectual services, possible marketing costs, sales, etc.). These costs are calculated or distributed in proportion to the total variable costs of individual production. These costs represent a relatively significant item in the structure of total costs of individual production (12.6% -5.0%). Without their calculation, a reliable picture of the level of profitability of individual production and of the household as a whole cannot be obtained.
When fixed costs are deducted from the margin of coverage, a final net result in the form of profit and loss is obtained. This result, logically, shows a similar order of profitability of observed production as well as a margin of coverage, but there are some differences, primarily due to the different amount of direct depreciation costs. The highest net profit (1.019.179 din/ha) is also realized in pear production, which is 17.2% better compared to apple production, ie about 9.7 times better compared to plum production (table 2).
The coefficient of profitability (profitability rate, production profitability rate) falls into the group of so-called relative success indicators. Given that they are expressed as a coefficient, or a percentage, they are suitable for spatial and temporal comparison of different production, farms, etc.
The coefficient of economy shows that for each dinar of the costs involved in the production of pear, 3.19 dinars of production value is achieved, which represents a very good relationship (table 2, graph 2). A somewhat smaller but also high coefficient of economy is calculated in the production of apples (2.94 ). This indicator also shows the relatively high profitability of sour cherry production (2.27) and peach (2.17), ie satisfactory rate of plum production profitability (1.44). Significant differences in the level of profitability between individual productions are noticeable especially between the pear and the plum as the worst (2.21 times). The profit margin or profitability of the income shows the same order of profitability of the observed production as well as the economic efficiency coefficient, which is logical bearing in mind the formula under which it is calculated. In the production of pears, 68.7 RSD is earned on every 100 RSD, which is 2.25 times better than in plum production (30.6%) (table 2, graph 2).
The margin of coverage per unit of capacity (1 ha) and the economic efficiency coefficients, as the two most important indicators rank the observed production in the same way in terms of the level of their profitability. In the first place is pear production immediately behind it is an apple production with an approximate level of profitability, followed by cherry and peach, while the plum is definitely the worst. In practice, it may be that these two criteria do not match more or less in terms of the level of profitability of individual production, which requires additional indicators to be included in the analysis. In this case, such a problem does not exist.
Sensitive analysis measures the sensitivity of the results to varying the key physical and financial parameters of success. It shows the movement of the gross margin of individual production depending on the change in the yield or the selling price of the product. The exposure of individual production to this type of risk agrees with the previously shown level of profitability. Thus, in the production of plums, the financial result becomes negative in reducing yields or market prices by about 41%, while the production of pears is only lost with a decrease in yield or market prices by about 72%. There is therefore no danger of achieving a negative financial result in normal production conditions, even in the plum production as the least profitable production.
Conclusion
The results of the research show a generally high level of profitability of fruit production, but also significant differences between the types of observed production. According to all indicators the production of pears clearly stands out as the most profitable, with the largest gross margin per capacity unit (1.261.786 din/ha) and the highest economic coefficient (3.19). Apples does not lag far behind pears (gross margin 1,083,160 din/ha, economy coefficient 2,94), while plum is the least profitable (gross margin is 161,796 din/ha and the coefficient of economy 1,44).
The production of pears requires the highest investment per unit of capacity (545.370 din/ha), which is 1.9 times more than in the production of plums (280.511 din/ha). In the structure of total costs, the labor costs are dominant (from 22.3% in apple production to 42.7% in the production of plums). Also significant are the costs of plant protection (from 13.9% in cherries to 29.5% in apples), while the costs of mineral fertilizers are considerably lower, ranging from 8.9% in plums to 13.1% in peaches.
In fruit growing multiply higher amount of financial result is achieved per unit of area (ha) than in crop production. Although fruit production requires significantly higher capital and current investments per hectare, there is no dilemma that it is necessary to make constant efforts to increase fruit growing in Vojvodina. To achieve this it is
